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Preface
As a continuation of last year’s special section on software systems, this special section is another effort to
encourage and promote research to address challenges from the perspective of software systems. The goal of this
special section is to present state-of-the-art and high-quality original research in the area of software systems.
Similar to the last year’s special section, this special section includes two major themes: Data-Driven Software
Engineering and Software Testing and Analysis.
Data-Driven Software Engineering. With the evolution of software systems and how software is used, data has
started to play an increasingly important role in software development. Data, i.e., large-scale software artifacts of
various types, is pervasive at different software development stages; and hidden in the data is information about
the software quality, and user experience, as well as the dynamics of software development.
Software Testing and Analysis. The theme of software testing and analysis encompasses all the research chal-
lenges that concern software quality achieved through software testing and analysis techniques that contribute in
detecting/fixing defects in the end-product software. The ever-increasing diversity, ubiquity, and dynamism of
modern software systems are making such software testing and analysis more challenging.
The special section received 27 submissions. Many of them are of highly competitive quality. After the thorough
review and revision process, we had to make very difficult decisions to accept only six articles to assemble this
special section.
This special section starts with a roundtable article including discussion of important issues that will shape
this field’s future research directions. The essays in the roundtable article are contributed by research leaders in
software systems, as guest editors for this special section. In particular, the essays cover research opportunities
and challenges for large-scale software systems such as querying organization-wide software behaviors (Xusheng
Xiao), logging and log analysis (Jian-Guang Lou), engineering reliable cloud distributed systems (Shan Lu), usage
data (David C. Shepherd), clone detection and management (Xin Peng), and code search and beyond (Qian-Xiang
Wang).
The accepted six peer-reviewed articles in this special section cover the major hot topics in the two major
themes: software testing and analysis and data-driven software engineering.
The first article “Debugging Concurrent Software: Advances and Challenges” by Huang and Zhang discusses
challenges in concurrency debugging and summarizes their research contributions in concurrency bug reproduction,
detection, understanding, and fixing. The second article “Prioritizing Test Cases for Memory Leaks in Android
Applications” by Qian and Zhou presents a novel approach to prioritize test cases according to their likelihood to
cause memory leaks in a given test suite for Android applications.
The third article “Summarizing Software Artifacts: A Literature Review” by Nazar et al. presents a literature
review in the field of summarizing software artifacts, focusing on bug reports, source code, mailing lists, and
developer discussion artifacts. The fourth article “What Security Questions Do Developers Ask? A Large-Scale
Study of Stack Overflow Posts” by Yang et al. presents a large-scale study on security-related questions on Stack
Overflow. The fifth article “Critical Success Factors to Improve the Game Development Process from a Developer’s
Perspective” by Aleem et al. presents a study to provide a better understanding of a developer’s dimension as a
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factor in software game success. The sixth article “A Feature Model Based Framework for Refactoring Software
Product Line Architecture” by Tanhaei et al. presents a framework for refactoring software product lines (SPLs),
to help keep SPLs consistent with the feature model.
We thank all the authors who submitted to this special section. We appreciate great help from the guest editors
for the theme of data-driven software engineering: Jian-Guang Lou (Microsoft Research Asia, China), David C.
Shepherd (ABB Corporate Research, USA), and Xusheng Xiao (NEC Labs America, USA); and the guest editors for
the theme of software testing and analysis: Shan Lu (University of Chicago, USA), Xin Peng (Fudan University,
China), and Qian-Xiang Wang (Peking University, China). We are also deeply indebted to the reviewers who
provided constructive reviews on the submissions in a tight schedule. Their contributions make this special section
possible.
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